The newer oral anticoagulants including dabigatran, rivaraxoban, apixaban and edoxaban are replacing warfarin in the management of atrial fibrillation and venous thromboembolism. Accidental and surreptitious overdose of warfarin has been reported, but so far there is no reported case of overdose involving NOACs. Overdose of warfarin prolongs coagulation tests including PT and APTT. This gives a clue as to the underlying cause of bleeding, but with the newer oral anticoagulants these tests are of no value. The diagnosis and management of bleeding with accidental and surreptitious intake of oral anticoagulants is very difficult and high index of suspicion is needed.
Introduction
Warfarin is being used as an oral anticoagulant for more than 50 years in patients with atrial fibrillation, preventing incidence of stroke in about two thirds of patients [1] . The most common drugrelated cause of hospitalization for adverse events among older adults in USA (accounting for 33% of such hospitalization), is warfarin toxicity [2] . It is estimated that 21,000 hospitalizations from 2000-2009 were from warfarin induced coagulopathy. Incidence of bleeding from the overdose of newer oral anticoagulants (NOACs) is not known. With warfarin, the hemorrhage is particularly high, when the INR exceeds 4. The NOACs have fixed dose and no monitoring is needed, according to the FDA guidelines. But even with NOACs like dabigatran, with proper monitoring and changing the dose as needed, major bleeds could be reduced by 30-40% in comparison with well controlled warfarin [3] . Accidental or surreptitious intake of warfarin when suspected is confirmed with decreased levels of II, VII, IX and X, which are vitamin K dependent coagulation factors [4] . With NOACs, increase of APTT with dabigatran and PT with factor Xa inhibitors is dependent on the sensitivity of the reagent used. Use of thrombin time may be of value in diagnosing dabigatran induced bleeding, as this agent is a direct thrombin inhibitor, but thrombin time is not a routine screening test in North America. We hereby report a case of overdose with oral anticoagulant warfarin and review the literature.
Case Report
We report a 62-year-old Caucasian female working in attorney's office presenting with gross vaginal and rectal bleeding. Her previous history is significant for morbid obesity for which she has had Rouxen-Y gastric bypass surgery in 2007. Her past medical history also includes hypothyroidism, hypertension and GERD but no history of muco-cutaneous bleeding. Patient's dental extraction and the gastric bypass surgery in the past were uneventful. In March 2014 when patient developed vaginal and rectal bleeding, the PT was 80 sec and APTT 65 sec. The INR was 7. She had further screening work up (see Table 1 ). She was given fresh frozen plasma and gynecological and gastroenterological workup were requested. Gynecological work up and the upper and lower GI endoscopies were reported unremarkable. In February 2016 patient was readmitted again with vaginal and rectal bleeding (in between she has had inpatient care at other hospitals in the State of Florida). This time the gastroenterologist who did the sigmoidoscopy noted crusted blood in the mucosal fold (prior to any treatment with blood products). Her INR was 12. Further workup including factor assays were requested (correlation studies in Table 1 ). Patient was treated with fresh frozen plasma and PCC. The toxicology screen came back positive for warfarin. On further questioning patient did not admit taking warfarin and there was no other member in the household taking this agent. Patient was referred to the psychiatrist for further management.
Discussion
Accidental or surreptitious ingestion of oral anticoagulants is very difficult to diagnose. In elderly patients dementia, low body mass index, altered body composition of fat and muscle, renal impairment and concurrent presence of multiple comorbidities and secondary drug interactions from polypharmacy predispose to accidental overdose of oral anticoagulants [5] . Surreptitious intake
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For decades, warfarin had been the only anticoagulant to manage venous thromboembolism. Recently newer oral anticoagulants (NOACs) including direct Thrombin Inhibitor (dabigatran) and Factor IXa Inhibitors (rivaraxaban, apixaban and edaxaban) have been approved by FDA. They were initially approved for prophylaxis during orthopedic surgery, but later approved in patients with nonvalvular atrial fibrillation and for generalized prophylaxis and treatment of VTE. Excepting dabigatran (idarucicumab), other NOACs have no antidote, but these are undergoing phase III trials. NOACs are also contraindicated in severe renal failure, but apixaban can be used at a modified dose in moderate renal failure. These agents are not yet approved for patients with lupus anticoagulant syndrome and in patients with cancer. These agents were compared head to head with warfarin (ReLy/Rocket trials) and were found to be safe, with less of intracranial bleed. But these agents have marginally increased GI bleeding, because unlike warfarin, these agents are locally active in the GI tract and in patients with inflammatory bowel disease and AV malformation causes GI bleeding with NOACs, drug-drug interactions were less than warfarin, but need to be considered. Thus, co administration dabigatran with atorvastatin and dronedarone raised the levels of the NOAC by 18% and 70%, respectively. Diltiazem increases plasma levels of apixaban by 40%, another NOAC. Data from the Ljubljana Registry showed interruption or discontinuation of NOAC increased thromboembolic risk more than 20-fold, perhaps related to the short half-life of these agents [9] .
FDA does not mandate routine testing, while patients are receiving NOACs, but several experts have suggested the need for monitoring in certain clinical situations to assess drug interactions and to determine compliance [10] . Dabigatran levels were increased by 18% and 70%, when co administered with atorvastatin and dronedarone, respectively [11] . Diltiazem increased 40% of plasma levels of apixaban [12] . Routine coagulation tests such as PT and APTT are not ideal to measure NOACs, as the reagents used vary in sensitivity to thrombin and factor Xa inhibitors [13, 14] . Direct thrombin inhibitors are sensitive to thrombin time and factor Xa inhibitors to factor Xa assay [15, 16] . NOACs acting through factor Xa inhibition can be monitored by modified chromogenic Xa assays. Dabigatran can be monitored by using modified thrombin time. The reagents used for coagulation tests have varying threshold to each of these agents. Thrombin time is markedly prolonged with dabigatran, but unfortunately thrombin time is not routinely used in North America for coagulation screening. NOACs also interfere with coagulation factor assays. Dabigatron interferes with factor VIII and factor IX assay [17] . Factor Xa inhibitors including rivaroxaban and apixaban interfere with factor II, VIII and factor X assays [18] . Once there is a strong suspicion of accidental/surreptitious overdose of NOACs, specific testing for the appropriate agent in a referral center using the manufacturer's companion diagnostic assay for each agent and mass spectrometry, is the only way to confirm the plasma level of NOACs.
Conclusion
As age is not a contraindication for use of anticoagulant therapy (incidence of atrial fibrillation increases with age), increasing numbers of elderly patients are receiving anticoagulant therapy than ever before. NOACs are preferred in this age group. Incidence of accidental overdose and bleeding complications in the elderly and very elderly (above 85 years of age), with long term use of NOACs is not known, but caution is needed in this vulnerable population.
